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[57] ABSTRACT 

An insole for use in athletic shoes comprises an upper 
layer, a lower layer laminated on the upper layer, and a 
shock-absorptive foamed material layer laminated on 
the underside of the lower layer at least at the heel 
portion. The upper layer has a hardness of 30*-50% and 
the lower layer has a hardness of 50*-70*. The shock- 
absorptive foamed material layer has a hardness of 
50'-80*. 

3 Claims, 2 Drawing Figures 
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nated on the underside of the lower layer 3 at least at 

INSOLE FOR SHOE the heel portion. 

In a preferred embodiment, each of the upper layer 2 

BACKGROUND OF THE INVENTION and the lower layer 3 may be formed, as in the prior art 

The present invention relates to an insole for use in ^ insoles, of a foamed material including rubbCT foams 

athletic shoes such as shoes for running, basketball, such as usual mrtural rubbers and synthettc rubbers, for 

tennis and soccer and, more particularly, to an insole for example, polyurethane rubber; and polyolefmic syn- 

use in such athletic shoes wherein stabUity of the foot thetic resin foams such as polyethylene and copolymer 

and good comfort are also provided during use in such of ethylene with vmyl acetate (EVA), 

activities. However, the hardness of the upper layer 2 should be 

in a range of 30*-50* (method of hardness test in accor- 

DESCRIPTION OF THE PRIOR ART ^ance to SRIS (The Society of Rubber Industry. Japan 

There are generally known insoles for use in such Standard) 0101) (12.5'-28* shore A hardness). If the 

athletic shoes, comprising an elastic foamed material hardness of the upper layer 2 is less than 30* (12.5° shore 

which is laminated on a facing formed of leather or *5 A hardness), the upper layer 2 will be too soft, thereby 

fabric to impart cushioning during running. The human causing the form-maintaining property to be lost When 

anatomy is such that when a person runs, at each step a person runs with the athletic shoes having the result- 

the rear portion of the heel of the foot makes the initial ing insole therein, the sole of the foot sinks into the 

contact with the groimd, followed by the heel proper, upper layer 2, resulting in a substantial reduction in 

the outside edge of the foot adjacent to the arch, the ball comfort and in stability during running. If the hardness 

of the little toe and the ball of the big toe in that order, of the upper layer 2 exceeds the upper limit of 50" (28* 

and finally the big, second, third, fourth and little toe shore A hardness), the cushioning will be reduced to 

effect a toe-off motion. This motion of the foot is ac- cause a deterioration in comfort 

companied by a shift of the person's body weight The hardness ofthe lower layer 3 should be in a range 

thereon. It has been known that due to the cushioning of ^ Qf 50»-70' (28*-47'' shore A hardness), because a hard- 

the clastic foamed material layer constituting a part of thereof of less than 50' (28" shore A hardness) 

the prior art insole the foot is unstable, i.e., the shock ^y^^ form-maintaining function relative to the 

from contact with the ground causes the foamed mate- ^pp^ j^y^j. j to be lost On the other hand, a hardness 

rial layer to be compressed in the course ofthe imtially ^^^^ j^^^^ j^y^^ 3 exceeding 70* leads to a substantial 

contacting moUon of the heel to the subsequOTt contact- 30 ^^^^.^j^^ cushioning effect of the upper layer 2. 

ing motion of the foot The subsequent rapid recovery shock-absorptive foamed material 4 means a 

ofthe dastioty allows the foot in tiie shoe, par^cular y ^^^j^^j^ ^^^erial having a self^bsorption and a re- 

the heel portion, to roll excessively inward, that is to resilience as compared with a perfect elastomer, 

say to overprpnate. Such overpronation causes trouble ^^^^ ^ ^^^^^^ ^ J^.^^ ^^^^ ^ 

m the knee jomt vibrational shear defonnation is converted to heat en- 
SUMMARY OF THE INVENTION ergy when the material is subjected to shock. Examples 
. , ^u;^* «f !«,r^*i/^« of such materials which are well known are those pro- 
It IS a general object of the present mvcntion to pro- ^ elastomer material 
vide an insole for use m athletic shoes, which over- iu^^vT * ^ S^uS iKW^rln. «nH 
comes the disadvantages of the prior art 40 ?^ch as rubb^. EVA, etc with a blockmg agent; and 

TtZ r^er object of the present invention to pzo- ^^f^^'^^y ^'^'^^f ^^^^ J^^^ ff 

vide an insole for use in athletic shoes, which provides ^^^^."^^^ * ^ ^T^H^if.rH^S 

stability of the foot and good comfort during iumiing. fO'^SO" (28;;^3- shore ^^)' ^ith a ha^^^ 

These objects are accomplished by an insole which 1^ than 50' (28' shore A hardness), the foamed mate- 
comprises an upper Uycr hivmg a hardness of 30--50- 45 nal 4 wiU be too soft, b«ng easily compressed and de- 
(method of hardness t^ in accordance with SRIS-0101 formed under a small force^^ resulting in incomplete 
CITie Society of Rubber Industry, Japan Standard), shock-absorptive proj^^^ 

(12.5'-28' shore A hardness) a lower layer having a ness exceeding 80- (63* shore A hardness) wiU be too 

hardness of 50*-70-(28*-47- shore A hardness), and a hard, decreasmg the compressive defonnabdityand 

shock-absorptive foamed material layer which has a 50 resultmg in incomplete shock-absorptivc properties, 

hardness of 50*-80' (28*-63* shore A hardness) and is Preferably, the hardness of the shock ^sorptive foamed 

laminated on the underside of the lower layer at least at material 4 may be ma higher range of 70 -80 (28 -63 

the heel portion. ^^^^^ ^ hardness). When the hardness of the formed 

These and other objects and advantages of the pres- material layer 4 is set at 70» (47' shore A hardne^) to 

ent invention will become apparent from the foUowing 55 80' (28*^3' shore A hardness), the hed portion of the 

detaHed description with reference to the accompany- resulting insole gradually mcreases m hardness down- 

ing drawings wherein: wardly. Thus, the insole cuahiomng progressively de- 

HG. 1 is a perspective view of an insole for use in creases downwardly and progressively mcreas^ m its 

athletic shoes according to the present mvention; and form maintaining properties, resulting m a furthw- m- 

FIG. 1 is a sectional view of the insole taken along 60 crease in comfort and a further mcrease m stabihty. 

line A— A of FIG. 1. Alternatively, the shock-absorptive foamed material 

layer 4 may be laminated over the entire lower surface 

DETAILED DESCRIFnON OF THE of the lower layer 3, if required. 

INVEI^nON It is to be noted that on the surface of the upper layer 

Referring to FIGS. 1 and 2, there is shown an insole 65 2 there is laminated a facing formed of a soft material 

for use in athletic shoes, which comprises an upper such as fabric, leather, etc . , , . 

layer 2, a lower layer 3 laminated on the upper layer 2, As mentioned above, the insole for use m athletic 

and a shock absorptive formed material layer 4 lami- shoes according to the present mvention comprises an 
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upper layer 2 and a lower layer 3 each of which is 
formed of an elastic foamed material. Between the 
upper and lower layers there is a difference in hardness 
within the above ranges. When a person wears the shoes 
with the insole inserted therein^ the upper layer 2 pre- 5 
serves the cushioning, and the lower layer 3 provides a 
form-maintaining property relative to the upper layer 2, 
thus providing good comfort and good stability. The 
shock caused by the contact of heel with the ground 
during running is absorbed by the shock-absorptive 
foamed material layer 4 laminated on the lower layer 3 
at the underside of the heel portion. Further, since the 
soft upper layer 2 is laminated over the shock-absorp- 
tive foamed material layer 4 with the hard lower layer 
3 having a form-maintaining property being interposed 
therebetween, it cannot be excessively compressed by 
the shock from the ground, and the cushioning of the 
upper layer 2 is properly moderated. Thus, good com- 
fort and good stability can be provided for the foot, and 
overpronation can be prevented, during running. 
What is claimed is: 

1. An insole for shoes, said insole comprising: 

an upper layer formed of an elastic foamed material 
having a 12.5*-28* shore A hardness; 25 

a lower layer formed of an elastic foamed material 
having a 28*-47* shore A hardness, said lower 
layer being laminated on a lower surface of said 
upper layer; and 

a shock-absorptive foamed material layer having a 30 
28'-63* shore A hardness, said shock-absorptive 
foamed material layer being laminated on a lower 
surface of said lower layer at the heel portion; 

the heel portion increases in hardness from said upper 
layer to said lower layer and increases in hardness 35 
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from said lower layer to said shock-absorptive 
foamed material layer. 

2. An insole for shoes, said insole comprising: 

an upper layer formed of an elastic foamed material 
having a 12.5*-28* shore A hardness; 

a lower layer formed of an elastic foamed material 
having a 28'-47* shore A hardness, said lower 
layer being laminated on a lower surface of said 
upper layer; 

a shock-absorptive foamed material layer having a 
28'-63' shore A hardness, said shock-absorptive 
foamed material layer being laminated on the a 
lower surface of said lower layer only at the heel 
portion; and 

the heel portion increases in hardness from said upper 
layer to said lower layer and increases in hardness 
from said lower layer to said shock-absorptive 
foamed material layer. 

3. An insole for shoes, said insole comprising: 

an upper layer formed of an elastic foamed material 
having a 12.5*-28' shore A hardness; 

a lower layer formed of an elastic foamed material 
having a 28*-47' shore A hardness, said lower 
layer being laminated on a lower surface of said 
upper layer, 

a shock-absorptive foamed material layer having a 
2V-6y shore A hardness, said , shock-absorptive 
foamed material layer being laminated on the a 
lower surface of said layer at least at the heel por- 
tion; and 

the heel portion increases in hardness from said upper 
layer to said lower layer and increases a hardness 
from said lower layer to said shock-absorptive 
foamed material layer. 

• • * * * 
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Means are provided for independently and adjustably modi- stantially unifarm thickness and extending substan- 

fying the suppcat of the foot at each section location. tially over the entire sole area; 

Refetxing to FIG. 26, the modifying means may include said upper resilient inner sole portion being composed of 

independent pneumtic sections 468 which a user may punc- a plurality of at least 50 separate resilient sections 

ture to a partially or fully deflat, as illustrated in FIG. 27. The s arranged in a gdd pattern, said sections being remov- 

modifying means could aUematively include independent ably serared on their lower surfaces to said underlying 

mechanical retention elements which a user would push flexible sheet and said sections tog^her fonning a 

down and which would then stay in place at a position below substantially smooth surface for engaganent by the 

tiiesurfaceofthesectionsthattheuserhasnotpusheddown. ^^^y said sections bemg individually removable to 

u ij t_ * J * • u J- ♦ f*u tn provide localized pressure relief to selected areas of the 

It should be noted that the vanous embodiments of the lo 5* . . 

- , ^ toot; ana 

present mvention provide means to reduce shear forces on jj . j- ^- i. *l r 

K 1 r *u r * r™ -J r ^ aid sections bemg directly adjacent one another to form 

the sole of the foot The gnd pattern of resihent sections ^ ' 

creates a multiplicity of sections that sway laterally indc- , . , j * 

J *i * 1 ^ r V *!. said grid pattern extending over substantially all of said 

pendentlyof oneanothainresponsetofc^ces apphcdby the ^^^^ ^^j^ memba; 

foot.TVpi^solessimplyresistlaterd 15 ^ ^ ^^^^ 

inducing shear stresses on fee bottom of the foot which njiay ^^^^ ^ 

(^use or aggravate ulcers. Thus, in contrast to typical soles ^ ^^^^ corresponding to an afflicted 

the gnd pattern of independently mobile resilient sections of ^one of a foot. 

the present invention constitutes means for reducing shear 2. A walker with pressure relief areas for die foot of a user, 
stresses on the bottom of a foot as the user walks along. 20 ^ defined in claim 1 wherein said upper resilient sole 

It should also be noted that inner sole assembly 52 may be member includes at least 80 separate resilient sections, 

wom interchangeably with either the right or left foot. So, 3. A walker as defined in claim 1 wherein the inner sole 

for instance, a user may use the inner sole assembly to pad portion has a central longitudinal axis, and wherein the inner 

the left foot for a time, then later use it to pad the right foot sole portion is substantially symmetrical about said axis so 
likewise, the entire wato 12 may be designed to be wom ^5 that the walker may be used for eidier the left or the right 

interchangeably on either the right or left leg. foot of the user. 

Concerning the dimensions of the removable sections. "j^ ^ ^ ^ ^ '^Iff'lf ^u'^T 

^ ^ . ^t- r J 1^ J- r sections are removably secured to said flexible sheet by 

one operative and presently preferred embodiment of Ae hook and loop inaterial; whereby said redlient sections may 

mvention enqjloys hexagonal removable dements of the easily removed and replaced. 

type shown in HG. 2, with the hexagons havmg a distance 5 ^ ^^^^^ ^ 4 v^herQin some of said 

between opposing faces of approximately 5^". Larger or separate resilient sections are taller than other of said sec^ 

smaller removable sections could be employed; however, it ^jQ^s so that a usermay anange said taller sections to custom 

is preferred that the sections have a linear extent less than a foot 

In the presently preferred embodiment, the removable tf, a walkser as defined in daim 1 whcrdn said underlying 

sections are resilient and each have a height that is greater flexible sheet is substantially indentation-free, 

than its width and depth. 7. A walker as defined in chum 1 wherein some of said 

In condusion, a number of illustrative embodiments of separate resilient sections are lower density sections and 

the invention-have been discussed hereinabove. However, it some are higher density sections so that a user may arrange 
is to be undastood that various changes and modifications „ said higho- density sections to create at least one zone of 

may be made without departing from tiie spirit and scope of additional support a foot. ^ ^ , ,^ „ 

the invention. Thus, by way of example and not of »; ^ walker as defined in clakn 1 wherein s^d walker 

limitation, the air bladder under tiie sole Zy be embedded comprises an addiUonal resilient pad having an 

in the soft goods member or may be loLed under it, ^^.^ I^T^^t^™ TrSL^^^^ 

. ^ ^t. j-^ J _t 1- J *t. *-Z mgsaidadditionalpadtothcuppcr surface of a plurality 01 

between the soft goods support m^ 20 and tiie outer removable sertions, said Additional pad providing a 

sole assembly 14. In addition, tiie opUonal bladder may be of additional support for a fiot 

filled witfi a variety of fluids other tiian air, such as gel or 9 ^ defined in daim 1 wherein said walker 

water. The invention is, of course, appHcable to otha- types indudes an edema patch comprising a patch of 

of footgear, in addition to walkers, for example, athletic ^^^^^ material having an adhesive layer on a lower surface 

shoes « nwmal walking shoes. Accordingly, tiie present ^ adhering the edema patch to a top surface of 

invention is not limited to the predse embodiments removable sections surrounding a relief lone from which a 

described hereinabove. yggj jj^g Removed otiio: sections, such fliat ttie edema patch 

What is claimed is: coveis the relief zone. 

1. A walker with pressure relief areas fw die foot of a user, ^ walker as defined in daim 9 wherein said edema 
said walker having a sole area extending substantially for tiie p^^^j^ ftjrtiier indudes a fluid-impcrmcable film layer over- 
entire area underlying the foot of a user, comprising: j^j^g strctdi material for preventing transmission of 
a walker frame induding an outer sole and struts extend- fluids through said edema patch. 

ing frtmi said sole upward; xL A walker as defined in daim 1 wherein said walker 

a soft goods support for endosing the ankle, lower leg and further includes an edema patch comprising a patch of 

at least a portion of the foot, said support being secured 60 fluid-impermeable film having an adhesive layer on a lower 

to said frame; surface thereof for adhering the edema patch to a top surface 

an inner sole mounted in said soft good support, said inner of sections surrounding a reUef zone from which a user has 

sole induding an underlying flexible sheet extending removed other sections, such that the edema patdi covers tiie 

substantially over the entire sole area; and an upper relief zone. 

resilient inner sde member extending over and being 65 12. A walker as defined in daim 11 whcrdn said edema 

removably secured to said underlying flexible sheet, patch further indudes a layer of stretch material overlying 

said upper resilient limer sole member having a sub- said film patch. 
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13. A walker as defined in claim 1 wherein said separate 
resilient sections are hexagonal. 

14. A walker as defined in claim 1 wherein said inner sole 
includes a plurality of layers, with the layer closest to the 
foot being substantially softer and more resUient than other s 
layers, 

15. A walker as defined in claim 1 further conq)dsing 
means ooonected to said support for extending around the 
Instep to hold the foot back into said support and in 
engagement with said innex sole. lo 

16. A walker as defined in claim 1 wherein said inner sole 
extends to the rear beyond the hed of a patient and upward 
along and to the rear of the foot of the user. 

17. A walker as defined in claim 1 wherein hook and loop 
type fabric holds the support to the walker frame. is 

18. A walker as defined in daim 1 wherein said walker 
further comprises a bladder for containing air which is 
mounted in said walker above said outer sde, and wherein 
said inner sole is mounted above said bladder. 

19. Footgear with pressure relief areas for the foot said 20 
footgear having a sole area extending substantially for the 
entire area underlying the foot of a user comprising: 

an outer sole; 

an inner sole extending substantially over the entire sole 
area mounted in said footgear above said outer sole^ ^ 
said inner sole having a plurality of independently 
vertically movable sections arranged in a grid pattern, 
said independently vertically movable sections having 
lower surfaces which are mounted within said footgear 
and said sections together form a substantially smooth 
surface for engagement by the foot; 

means for independently modifying support of the foot 
provided at each section location; 

said resilient sedlons being directly adjacent one another 35 
to form said grid; and 

said grid of resilient sections comprising substantially all 
of said inner sole and extending over substantially all of 
said sole area; 

wherein said resilient sections have a heig^it, a width and ^ 
a depthf said height being greater than said width and 
depth. 

20. Footgear as defined in claim 19 wherein said means 
for independently modifying the support of the foot com- 
prises independent mechanical retention elements. 

21. Footgear with pressure relief areas for the foot 
comprising: 

an outer sole; 

an inner sole mounted in said footgear above said outer 
sole, said inner having a plurality of indqjendently 
vertically movable sections arranged in a grid pattern* 
said independently vertically movable sections having 
lower surfaces whicfa are mounted within said footgear 
and together fonn a substantially smooth surface for 
engagement by the foot; 

means for independently modiiying the support of the 
foot provided at each section location; 

said resilient sections being directly adjacent one another 
to form said grid; and 60 

said grid of resilient sections comprising substantially all 
of said inner sole; 

wherein said resilient sections have a height & width and 
a depth, said height being greater than said width and 
depth; and 
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said means for independently modifying the support of 1 
the foot comprising independent pneumatic sections ' 
which a user may puncture to deflate. 

22. Footgear with pressure relief areas for the foot, said 
footgear having a sole area extending substantially for the 
entire area underlying the foot of a user* comprising: 

an outer sole, 

an inner sole extending substantially over the entire sole 
area mounted in said footgear above said outer sole, 
said inner sole having a plurality of removable sections 
that are removable mounted in said footgear and that 
arc airanged in a grid pattern said removable sections 
having lower surfaces whidi are removable secured 
within said footgear and said sections together forming 
a substantially smooth surface for engagement by the 
foot said sections being individually removable firom 
said footgear to provide localized relief to selected 
areas of the foot; 

said resilient sections being directly adjacent to one 
another to form said grid, with substantially no space in 
between said sections except when at least one of said 
sections has been removed; and 

said grid of resilient sections comprising substantially all 
of said inner sole and extending substantially over the 
entire sole area; 

wherein said footgear further conjprises a bladder for 
containing fluid, mounted in said footgear above said 
outer sde, and said removable sections are mounted in 
said footgear above said bladder. 

23. Footgear with pressure relief zones for the foot, said 
footgear having a sole area extending substantially for the 
entire area underlying the foot of a user, comprising: 

an out^ sole; 

an inner sole extending substantially over the entire sole 
area mounted in said footgear above said outer sole, 
said inner sole having a plurality of separate individu- 
ally mobile resilient sections arranged in a grid pattern, 
said sections being removable secured on each of their 
lower surfaces to an underlying flexible sheet such that 
a user may disengage a lower surface of one or more of 
said sections from said flexible sheet for removal from 
said footgear, said resilient sections forming a surface 
for engagement by a foot; 

said resilient sections being directly adjacent one another 
to form said grid and extending over substantially all of 
said sole area; and 

an edema patch for covering an open space left after a user 
has removed at least one mobile section from said grid, 
said edema patch conqxrising an upper patch body 
having a lower surface and an adhesive layer on said 
lower surface for adhering said patch to mobile resilient 
sections suirounding the open space; 

wherm said footgear further comprises a bladder for 
containing fluid, mounted in said footgear above said 
outer sole, and said resilient sections are mounted in 
said footgear above said bladder; 

whereby one or a plurality of said adjacent sections may 
be removed at any desired area of the inner sole to 
provide relief corresponding to an afflicted zone of the 
foot said edema patch being placed over the removed 
sections to apply pressure to the afSicted zone of the 
foot thereby preventing fluids from building up 
therein. 
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